MILITARY

MIL-E-55119A(EL)

SPECIFICATION 18 September 1963

Superseding
MIL-E-55119(SigC)
27 February 1961

ELECTRO-ACOUSTICAL TRANSICER EQUIPMENTS

T. SCOPE

1.1 This specification covers thy following electro-acoustical transducer equipments, Only
those equipr ir.ts specifically listed in the request for proposal and contract shall be fumished by
the contrac*or, (See 6.1 cnd 6.3)

Handset H-138( )/GR

Headset, Electrical H-139( )/GR

Headset, Electrical H-140( )/GR
Headset- Chestset, Electrical H-141( )/GR
Headset-Microphone H-161( )/GR

Handset H-207( )/VRC

Headset, Electrical H-227( )/U
Microphone, Dynamic M-80( )/GR
Microphane, Dynamic M-81( )/GR
Modification Klt, Electronic Equipment MK-567/G
Headsat-Microphone Kit MK-525( )/G
Headset-Microphone Kit MK-526( )/G

2, APPLICAELE DOCUMENTS

2.1 The following documents, of the lssue in effect on date of Invitation for Bids or request for
porposal, form a part of this specification to the extent specified herein.

SPECIFICATIONS

FEDER 'L
PPP-B-585 Boxes, Wood, Wiret aund.
PPP-B-591 Boxes, Fiberboard, Wood-Cleated.
PPP-B-601 Boxes, Wood, Cleated.
PPP-B-621 . Boxes, Wood, Nailed and Lock=Corner.
PPP-B-636 Boxes, Fiber, Solid.
PPP-T-97 Tape; Pressure-Sensitive Adhesive Filament Reinforced.

Sheet 1 of 25 sheets

FSC-5965
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MILITARY

MIL-P-116
MiL-B-10377
MiL-P-11264

MIL-M=-13251
MIL-F-14072
MIL-C-551i7

STANDAKD S
MILITARY

MIL-STD-105
MIL-STD-129
MiL-STD=-169
MIL-STD~-170
MIL-STD~-202
MIL-STD-252

DRAWINGS
NAVY

SK-N-864

ELECTRONICS COMMAND

SC-DL-68417
SC-DL-164943
SC-DL=164944
SC-A-362100
SC-DL-415575
SC-DL-436100
SC-DL~436133
SM=-D-436135
SC-DL-436200
SM-D-436220
SM-C-436230
SC-DL-436250
SM-C-436270
SC-DL-436300
SM-D-436304
SC-DL-436331
SC-DL-448300

Preservation, Methods of.

Box, Wood, Cleated, Veneer, Paper-Overlaid.

Parts, Materiols and Processes Used in Electronic Communica=
tion Equipment.

Marking of Electronic ltems.

Finishes for Ground Signal Equipmant,

Miniature Cable Assemblies for Audio Connectors.

Sampling Procedures and Tables for Inspection by Attributes.
Marking for Shipment and Storage.

Extreme Temperature Cycia.

Molsture Resistunce Test Cycle for Ground Signal Equipment.
Test Mothods for Electronic and Electrical Component Parts.

Wired Equipment, Classification of Visual and Mechanlcal
D.f‘chc

Simulated Gun Blast Producing Equipmant,

Plug Connector U-161() U
Headset-Microphone Kit MK=525()/G.
Headset-Microphone Kit MK=526( )/G
Preparation of Preproduction Packs
Handsat H-207( ) VRC

Heodset Microphone H-161

Bail Out Connector (Lower)

Chest Switch Assembly
Heodset Electrical H=140A)
€-rphone and Cup Assembly
Headband, Sub-Assembly
Microphone Dynamic M=80/U
Mlcrorhone Assembly

Modification Kit Electr Equlpment MK-567/G
Bail Qut Connector (U
Plug Connector U-182 (

Handset, Electrical H-138()/GR

(Copies of specifications, standards, drawings and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or a3 directed by
the contracting officer. Both the title and number or symbo! should be stipulated when requesting

copies).
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2,2 Other publications. - The following documents form a part of this specification to the
extent specified herein. Unless otherwise indicated, the issue in effect on date of invitation for
bids or request for proposal shall apply.

AMERICAN STANDARDS ASSOCIATION

ASA 224,9-1949 Coupler Calibration of Earphones
ASA Z24.4-1949 Pressure Coliuration of Laboratory Standard Pressure
Microphone,

(Application for copies should be addressed to the American Standards Association, Inc.,
16 East 40th Street, New York 16, N.Y.)

3. REQUIREMENTS

3.1 Description, -

(0) Heudset, Elactrical H-139/GR is a single earphone headset with o flexible headband
and fold-away earphone, intended for use in low and medium ambient noise areas, The earphone
assemb!y employs a dynamic earphone, impedance matching transformer, attenuation plate and an
ear cushion. The earphone through the matching transformar is connectad to a retractile cord
which is teminated in Connector U-182( )/U and the temminal impedance is 1000 ohms.

(b) Headset, Electrical H-140( )/GR is a double earphone headset with a flexible
headband Intended for u @ In medium and high ambient nolse areas. The earphone assemblies
are idantical to those In the H-139( )/GR, H-141( )/GR and H-161{ )/GR. The impedance
matching transformers ore connected to a retractile cord which is tarminated in Connector
U=182( )/U and the terminal impe dance is 500 vhms.

(c) Headset-Chestset H-141( )/GR is a double earphone headset-chestsat with a flexible
headband for use in medium and high ambient noise areas. The chestset is a neck=strap suspended,
hand-held switch and noise-cancelling dynamic microphone with a matching traniformer and
getractile cord having a bail-out connector. The transformer Is enclosed intemally in the microphone
element. The switch provides positions of "lock-on" IMTERCOM, CENTER OFF, and “hold-on"
RADIO. The earphone assemblies and chestset terminate in a bail-out connector which mates with o
retractile cord terminated in two Connectors U-182( )/U, the teminal impedance of which are
500 and 150 ohms for earphone and microphone respectively.

d) Headset-Microphone H-161( )/GR is a double earphone headsat-microphone-chestiet
combination with a flexible headbond boor microphone and a neck=strap suspenaed, hand-held
chestset, The chestset switch, earphone assamblles and micrer “one are identical to those in the
H-141( )/GR equipment. The earphone and mhcrophone assemblies connect to a molded jack
which Is connacted to a ball-out connector which in tum Is connected to a retractile cord terminated
ike the F-141( }/GR equipment,
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(e} Microphones M-80( )/GR and M~81( )/GR are palm~held, dynamic type units with
a push=to=talk switch Incorporated in the microphone handie. Microphone M-80( J/GR has a nolse

cancelling feature; Microphone M-81( )/GR does not, The microphones are equipped with a four

conductor retractile cord terminated with Connector UJ=182( )/U, and a clip for attaching the

r:;h;‘rophone to tha user's clothing or o radio set, Both microphones are blast~resistant nnrfwaler-
*} t. . -

() Handset H-138( )/GR is a noise-cancelling dynamic handset consisting of ‘ﬂve major

i:)o_t?ggrze?/ud :g?hhggg’;:\icrophone, push-to-tuikvswitch, retractile cord terminated with Connector

(9) Headset-Microphone Kit MK-525( )/G and Headset-Microphone Kit MK-526( )/C.
. Each kit consists of two earphones, two ear cushions, @ microphone, a boom, switching facilities,

cords, connectors, and mounting hardware. The earphone elements are waterproof, d J d
blast praof, The r’nicro&l'(oone is gdyncmlc, nolse canggllin waterproof and blgfffproéf. yw:erg ot

Mierophone Kit MK-5 )/G will be installed In a regular size Heliment, Combat Vehicle Crewmen
T-56-6 and Headset-Microphone Kit MK~526( )/G will be instalied In a larger size Halment,

CVC-T56-6.

{h) Handset H-207( )/VRC is a noise cancelling dynomic handset consisting of five mafor

components, earphone, microphone, push-to~talk switch and retractlle cord 48" long extended
terminated with 5 spade lugs™.

() Headset, Electrical H-227( )/U Is a douvble earphone headset with o flaxible headband,

T headsrt is {dentical to Headsat, Electrical H-140( )/GR except that Plug, Connector U-16}
replaces Plug Connectar U-182/U.

3.2 Construction,=

(@) Models.~ A model of the equipment will be available for Inspeetion by praspective bidders
and will b Toaned 1o the contractor for the following equipments:

* Headsel; El -
' m&:{—g ectrical H-139( ?/GR

hestset, Electrical, H-141( )}/GR
* 'Hoddeat, Electrical H-227( )/U

* Microphone, Dynamic M-81( )/GR

* Note: Asterisked Items shall be constructed In accordance with the models except for the follow-
Ing components which shall be constructed in accardance with the indicoted drawings,

1. Headsst, Electrical H-139( )/GK

D ~DL~4362 dset Electrical H-140 kall appl b
that headbsand uatng o hrale drre e B, Mot e ity adel /U thall apply xcep

2. /Headm-'cmsme H-141( )/GR.~
Drawings 5M=D~435220 ~ Earphone and Cup Assembly, SM-=D-434304~Baii Out Cbnm;ta_ﬁ

Drowings SM-C~436270 ~ Microphone Assembly. [P-436331-Plug Connector U~
Drawings SM-D-434135 ~ Chest Switch Assembly. ~D-436133~-Batl Out Connector
Drawings SM-C~436230 ~ Headband Assembly. (Lower)

All the other paris of the H-141( )/GR shal! be in accordance with the model.
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3. Headset, Electrical H-227( )/U

Drawings SC-DL-436200 covering Headset, Electrical H-140( )/G shali apply except
that Plug Connector U=161( )/U in accordance with SC-DL-68417 shall be used instead of Plug
Connector U-182( )AU.

4, Microphone, Dynsmic M-81( )/GR

Drawings SC-DL-436250 covering Microphone, Dynamic M-80( )/U shai. -, ply excopt
that the roise canceling feature be in accordance with the model.

Unless otherwise specified herein or in the Invitation for bids, physical construction of the e uIEment
shall conform to the modelad the equipment shall incorporate all features of the model. (NOTE:

In case of canflict between specified performance characteristics for the equipment and the perform=
once of the madel, the specified performance characteristics govern.)

(b) The "~ilowing wquipments shall be constructed in accordance with drawings as listed on the
Drawing and Data Lists as follows:

SC-DL-164943 Headset-Microphone Kit MK-5255 ;/ G.
SC-DL-164944 Headset-Microphone Kit MK-526( )/G.
SC-DL-415575 Handset H-207{ )/VRC

SC-DL-436100 Headset Microphone H-161

SC-DL-436200 Headset Electrical H~140A/U

SC-DL-436250 Microphone Dynamic M-80/U

SC-DL-436300 Modification Kit, Electronic Equipment MK-567/G.
SC-DL~448300 Handset, Electrical H-138( )/GR :

3.3 Paits, materials and processes; general.- In addition to the requirements of this specifica-
t::'r;l, thelrequuemenh of Specification MIL-P-T1268 including the selection requirements therein,
shall apply.

3.3.1 Mognetized materials,~ The materlals used in the magnetic clrcult shall be of such a
character and shall E¢ 3o procescad and assembled that the microptone and earphone elements will

not suffer objectional degradation in performance due to loss tn uognetization over long periods of
stcrage or service, '

3.3.2 Diophragm nnd air gap.- The stobility of diaphragm material and the concentiicity of
the alr gap s not be afiacied by extended aging and exposure to environmental conditions. Thore

shall be no foreign materlal present in the air gap.
3.4 Finish.- Equipment shall be finished in accordance with Specification MIL-F-14072,
3.5 Maorking.- Marking shall conform to Specification MIL-M-13231.

3.5.1 Serial numbers, = Serial numbers are not required.

3.6 Microphone. -

3.6.1 #W— The freqr ency response of the mlcroF'hﬁge Swlth tmnsfcmner) shall
be essentia o 3500 cps. he minimumrower outputg the microphone shall be
~56 dbm at I&)O cps when measured in accordance with 4.7.1. In additicn the response shall fe!l
within the envelope of Figure 1, During this test, the microphone siiall be terminated with a non-

inductive load of 150 obms.,

3.6.2 Distortion.= Total harmonic distortion shall not exceed 5 percent of a sound pressure
ge:’\&l of 125" db referenced at .0002 dynes per square centimeter over the frequency ran .e of 300 to
cps.
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3.6.3 Signal-lo noise ratio,~ The signal=to-noise ratio of the microphone shall be at least
15 db (signal over noise) when measured in accordance with 4.7.3.3.

3.6.4 Dielectric strength, and irsulation resistance, - There shall be no evidence of insulation
breakdown when the micraphone is subjected o an 0.c. voltage of 500 volts ms, 60 eyciu fer
10 seconds opplied between the terminals of the microphone and the insulated outer metal parts
of the microphone. The insulation resistance shall exceed one megohm between the indicated
points following the application of this voltage. (See 4.7.4).

3.7 gq.'ghone.-

3...1 Earphone rniponse.~ The output of the earphone shall be not less than 103 db above o
reference uvoi oTﬁlOOO% 'ayne per square centimeter when 1 milliwatt ms power at 1000 cps Is
applied to the earphone terminals. The response of the earphone at any frequency shall not deviate
from the 1000 cps response by more than the values shown in Table 1.

Toble |
Deviation from 1000 cps (in db)
Frequency (in cps) Min, Mox,
300 - 1000 -3.5 +1.5
1000 ~ 3500 ' -5 +5

3.7.2 Distortion.~ The acoustic output of the earphone shall have no more than 5% total
harmonic distortion over the audio frequency range of 300 to 3507 cps, when measured as specified
in 4.8.3.

3.7.3 Overload,~ The earphone shall show no more than 3 db change from its original response
curve, after being subjected to the test specified in 4.8.4,

3.7.4 Dielectric strength and insulation resistance.- The insulotion between the earphone
terminals and exposed metal parts shall withstand 500 volts rms, 60 cycle ac for 10 seconds
without breakdown, The insulation resistonce shall exceed one megohm between the indicated
points following the application of this voltage, (See 4.8.5)

3.7.5 Impedance.~ The impedance of the earphone at . 100 cps shall be 15 ohms plug or minus
20%, as determined by the test of 4,8.2. For Handset H-138( )/GR, the impedance of the eamphone
measured at Connector Plug U-182( )/U shall be 1000 ohms 4 20%, ,
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3.8 Service conditions.~ The equipment shall mee! the following service conditians where a
tes? is referenced, me:iing the test shall be considered as compliance with requirement,

3.8.1 Temperaty'e (see 4,13,1).-

(a) Ovpe ating: Ambient tempercture in the range of +150°F to =20°F. (The 150°F
tempe:ature includes effect of sunload). Exposure at the high temperature extreme not to exceed
4 houts, and at the low tcmperature extreme not to excesd 72 hours, at any one time,

®) Nonoperating: Exposure in the range of +160°F to =80°F; axpowre af the high
O:mpamfuro extreme not to exceed 4 hours and at the low temperature extreme not to gxceed
24 hours,

3,8,2 Relative humidity.~ (See 4.13.2).= Up to 97 percent relative humid ty-for 20 hours; and
exposure at TO0 percent relative humidity with condsnsation for 4 hours.

3.8.3 Elevation (see 4,13.3).~

(a) Operating: Up to 15000 feet above sea lovel.

®) Nonoperating: Up to 50,000 feet nbove sea level.
3.8.4 lmmenion (see 4.13.4).~ Theree feet of water for 2 hours.

3.8.5 Salt spray(kee 4.13.5).~ Twenty perceni salt solution at 96°F for 48 hour.

3.8.6 Blast (see 4,13.6).- Thirty rounds of blast at a peak pressure of 9.5 poonds per sguare
Inch with no more than 3 db degradation in performance.

3.8.7 Vibration (see 4.13.7).~ The amplitude of vibration of any part, sub-assembly, or
structural member of the equipment shall not exceed twice the amplitude of the vibration applled to
the equipment at any frequency between 10 and 55 cycles per second.

3.8.8 Bounce (see 4.13,.8).~ The equipment shall meet specified performance, with no physical
domage allowed, after subjection to the test of 4,13.8,

3.8.9 Shock drop (see 4,13.9).~ The equipment shall be opercble after the test of 4.13.9.
Any physical domage shall be minor only.
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3.9 Switch, -

3.9.1 Push-to-talk switch (H-138( )/GR, M-80( )/GR, M-81( )/GR).~ The switch shall be
a push-to-talk switch which shall be capable of 500,000 operations, at a rate not to exceed 1
cycle per second, with a current of 1/2 ampere (24 volt supply) flowing through the control circuit
in series with a resistive load. The switch contacts shall 'make" in sequence (microphone circult
first, then control circuit). The control circuit contacts shall "break" before the microphone
circuits, (See 4,12,1)

3.9.2 Toggie switch H-139( )/GR, H-140( }/GR, H-141{ }/GR, H=161( )/GR) .~ The switch
shall be a toggle switch capable of 100,000 complete cycles of operation when tested as specified in
4,12.2 '

3.9.3 Level switch (MK-525( )/G and MK-526( )/G.~ The switch shall be capable of 100,000
complete cycles of operation when tested as specified in 4,12,3,

3.10 Cord assemblies.~ Cord assemblies shall be in accordance with Specification MIL-C-55117,

3.11 Operational requirement, - H~adsets shall be tested as indicated in paragraph 4,9,

3.12 Interchangeability,= Like units, assemblies, subassemblies, and replaceable parts shall be
physically and functionally interchangeable, without modification of such items or of the equipment,
(See 4,11). Individual items shall not be hand-picked for fit or performance. Reliance shall not be
placed on any unspecified dimension, rating, characteristic, atc.

3.13_Preconditioning.~ The equipment sholl be capable of meeting the requirements herein,
without subsequent processing, after subjection to the bounce preconditioning of 4.6 (Also see 4.5)

3,14 Preproduction samples.= Uiiless otherwise specified in the bid request and contract, the
contractor sFE“ furnl3h T2 each preproduction somples of each type of electro-acoustical franducer
on order,

3.15 Workinanship, - The equipments shall be manufactured and assembled in accordance with the'
opplicable portionsof tE'o following paragraphs:

(@ In Specification MIL-P-11268;

General requirements of plastic material Process for soldering
and parts, Cleaning of equipmen?
Wiring and cabling, Including Riveting
Clearance General Process for securing parts
Splicing

Connections, general
Grounding, general
Flux and cleaning agents for soldering.

() .In This specification

3.3.1 Moagnetized materials
3.3.2 Diaphrogm “:and alr gap
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibifity for inspaction.~ Unless otherwise specified in the controct or purchase order,
the supplier is responsible for the performance of all inspection requirements as specified hereln,
Except as otherwise specified, the supplier may utilize his own facilities or any commerclal labortory
acceptoble to the Govermment. The Govemment reserves the tight to perform any of the inspections
sot forth in the specification where such inspections are deemed necessary to assurc that sup-iies
and services conform to prescribed requirements. '

4.2 Classification of inspection.= Inspection shall be classified as follows:

(a) Preproduction inspection (does not Include preporation for delivery), (Sec 4,3
() lnspection coversd by subsidiary documents (see 4.4).
{c) Quality conformance inspection.

(1) Quality conformance inspection of equipment befora preparation for delivery, (Ses

{2~ mey conformance inspection of preparation for delivery, (See 4,14)

4.3 Preproduction Inspection.= This impection will be performed by the Government unlass
otherwise specified in the contract. 1t sholl consist of the preproduction Inspaction specified In
Table L, the lnspection specified in the subsidiary documents covering the Items listed in 4,4, and
the Inspection specified for Group A, and Group B, and Group C [see table M1, and IV, and V,
respactively). The preproduction inspaction will nomally be performed In this orders {1} vibration,
(2) bounce, (3) shock, drop, and (4) immarsion; other preproduction inspection may pesceds, follow,
or be interspersad among the foregoing.

Table Il =~ Preproduction Inspection

Inspection Req. Para, Insp, Para, -
Temperature 3.8,1 4,13.1
Molsture resisionce 3.8.2 4,13.2
Altitude 3.8,3 4,13.3
Salt spray 3.8.5 4,13.5
Blast 3.8.6 4,13.6
Vibration 3.8.7 4,13,7
Bounce 3.8.8 4,13.8
Shock; drop 3.8.9 4,13.9
Immersion 3.8.4 4.13.4



4.4 lnspection covered by subsidiary documents, - The tollowing shall be inspected under the
applicable subsidiary documents as part of the inspection of equipment before preparation for
delivery:

ltem Where rt_sgulred
Fini’h 3. 4
Marking 3.5

Cord assemblies 3.10

4.5 Quality conformance inspection of equipment before praparation for delivery. The contractor
sheil poiform the inspection specified in 4.4 and 4.5.1 through 4.5.4. This does not relieve the con-
tractor of his responsibility for performing any additional inspection which is necessary to contorl the
quality of the product and to assure compliance with all specification requirements. The Government
will review and evaluate the contractor's inspection procedures and examine the contracior's
inspection records. In addition the government-~at its discretion--may perform all or any part of the
specified inspection, to verify the contractor's compliance with specified requirements, (See 6.5).
Test equipment for Government verification inspection shall be made available by the contractor. Each
unit which will be subjected to group A, group B, or group C inspection, except preproduction samples,
shall be preconditioned ofter final assembly. (See 3.12)

4.5.1 Group A inspection.= This inspaction, including sampling, shall conform to Table 11l and
the ordinary inspection procedures of Standard MIL-STD=105. Group A inspection shal! be performed
in any ofder which is satisfactory to the Governmant,

Table Il = Group A Inspection

(nspection Req Para. Insp. Para, AQL
Mcjor Minor
Visual and mechanical 3.15 4.10 1.0% 4.0%
Microphone
Response 3.6.1 4,7,1 1.0% ) *
Dielectric strength and 3.6.4 4,7.4 for the )
insulation resistance combined) «
group )
Earphone ‘
Respones 3.7 4,8.1 1.0% ) =
Impedance 3.7.5 4,8,2 for the )
Dielectric strength and 3.7.4 4.8.5 combined)
insulation resistance group )
Operational 3.1 4.9 1.0%

* All electrical and operational defects are considered major.
Note: Operational inspection shall be performed prior to packaging.

n
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4.5.2 Group B inspection.= This inspection, including sampling, shall conform to Table IV
and to the special procedures for small-sample inspection of Standard MIL-STD-105. The AQL
shall be as shown in Table IV and the inspection level shall be L~7 for normal and tightened
inspection and L-5 far reduced inspection. The reduced inspection procedure shall be R-1. Group
B inspection shall normally be performed on inspection lots that have passed group A Irspection
and on samples salected from units that have been subjected to and met the group A inspection,

Table IV - Group B inspection

Inspection Req. Para, Insp. Para, AQL
“Signal-to-nolse ratio 3.6.3 4.7.3.3 é,5%
Distortion
Microphone 3.6.2 4,7.2 6.5%
Earphone 3.7.2 4.8.3 6.5%
Dimensional interchangeability 3.12 4.1 6.5%
Immersion 3.8.4 4.13.4 4.5%

4.5.3 Grc;up C inspection.= This Inspection shall be as listed in Table V, and shall nomally
be performed on sample units that have been subjacted to ond met group A and groyp B Inspection.

Table V = Group C inspection

Tnspection Req. Para, Tnsp Para,
Overload 3.7.3 4.8.4
Life (switch 3.9 4,12

ca
P R

4.5.3.1 Sompling for inspection of equipment ~Féur of each type unit and two switchs for each
group C inspection shall be selected from each 300 units without regard of each type to their
quality, except that the units inspected at tha start of the contract shall be selected from the first
units produced, :

4,5,3.2 Noncompliance.~ If a sample unit fails group C inspection, the contractor shall
immediately investigate the cause of fallure and shall report to the Government inspector the result
thereof and details of the corrective action taken on the process and all units of product which were
manufactured with the same conditions, materials, processes, etc. [f the Government inspector
does not consider that the corrective action will enable the product to meet specified requirements,
or if the contractor cannot determine the cause of failure, the matter shall be referred to the controct=
ing officer. (See 6.4).

12
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4.5,4 Reinspection of conforming group B and group C sample units.~ Unless othe:wise specified
sample units which have been subjected to and passed group B or group C inspection, or both, may be
accepted on contract, provided that they are resubjected to and pass group A inspection after repair
of all visible damage.

4,6 Bounce preconditioning.= The unit shall ba placed in its normal operation position or. the
table of the Package Tester, Type 1000-SC, os made by the L.A.B. Corporation, Skancateles, New
York, or equal, The package tester, shafts in phase, shall have a speed such that it Is just possible to
insert a 1/32 inch-thick strip of material under one comer or edge of the unit to a distance of 3
inches as the unit bounces. The unit shall be subjected to this preconditioning for 1 minute. After
bounce proconditioning, the unit shall not be repaired, alined, cleaned, or otherwise changed
prior to subjection to quality conformance inspection.

4.7 Microphone tests, -

4.7.1 Response test,~ The response of the microphone shall be measured by me~s of a suitable
a~-c eiectronic voltmeter, having ompuf impedance of at least 1/2 megohm, The response of the
microphone shall be determined using @ constant sound pressure of 28 dynes per square centimeter

at the point where the microphone is tn be placed, The driver unit used to obtain the desired sound
pressure input, (Westem Electric Co., Type No. 555'V, or equal) shall have been previously
calibrated by means of a condenser microphone such as Western Electric Co. 640AA, or equal,
{calibrated by "reciprocity method" in accordance with A,S.A, Standard Z24 4-1949 "Pressure
Colibration of Laboratory Standard Pressure Microphones".) The sample dynamic microphone shall

be positioned with its face 1/4 inch directly in front of the driver unit with the diaphragm of the
microphone parallel to the driver unit, The voltage = frequency response of the microphone (with
transformer) shall be measured across a non~inductive load resistance of 150 ohms. The response of

the microphone shall beftested in the frequency range of 300 to 3500 cycles por second at approximately
the following increments: 100 cps Increments from 300 to 1000 cps and 250 cps increments from

1000 to 3500 cps. The microphone shall meet the requirements of 3.4.1,

4.7.2 Distortion.~ Harmonic distortion shall be determined using the same equipment and
clrcuitry as used in 4.7.1 except that tha constant sound pressure shal! be 125 db referonced ot
+0002 dyness per square centimeter and the output of the microphone terminated in 150 ohms shall
be coinected to a Hewlett Packard Distrotion Analyzer Madel 330C, or equal, for distortion measure=-
ments. The distortion shall not be greater than 5%. Measurements will be made from 300 cps to

1000 cps inclusive at each 100 cps increment and from 1000 to 3500 cps inclusive at each 500 cps
increment, '

4,7.3 Signal-to-noiseralie;-
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4.7.3.1 Nolse spectrum.- By means of apparatus detailed in Fugure 2, and the test circult of
Figure 3, provision shall be made for the production of the nolse spectrum, Table VI, at an mms
sound pressure of 115 db above a reference level of 0.0002 dyne per square centimeter as measured
at the microphone diaphragm. The "Noise" source shall incorporate a loudspeaker capable of
peoducing a sound pressure of 115 db above a reference level of 0,0002 dyne per square centimeter
at the rear, as well as the front of the microphone. The loudspeaker shall be located as far away
from the microphone as practicable. The calibrating condenser microphone shall be mounted in the
test rig, in the box, 1/4 Inch from the mouth of the signal speaker, which shall be short-circuited
during adjustiments of the noise spectrum, '

Table VI
NOISE SPECTRUM
Frequence in CPS Sound Pressure in DB Relative
to Sofnd Pressure at 130 CPS
40 0
70 0
130 0
300 -5
600 -9
1000 413
2000 -17
3000 -19
4000 =21

4.7.3.2 Signal spectrum.= By means of the apparatus as set up previcusly, provision shall alsc
be made for the production of the following signal spectrum, Toble VIl ot an rms sound pressure of

115 db cbove a reference level of 0.0002 dyne per square centimeter, The ¥signal ™ source shall be
the driver unit. The colibrating condenser microphone shall be positioned 1/4 inch directly in tront
of the driver unit,

Table Vi
SIGNAL SPECTRUM
Frequency in CPS Sound Pressure in DB Relative
to Sound Pressure at 130 CPS
130 0
300 +7
600 +8
1000 +5
2000 -3
3000 -7
4000 -9
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MIL-E~551 19A(EL)

4.7.3.3 Measurement of the signal=to-noise ratio.~ The microphone shall be mounted in its test
tig with its front grid 1/4-inch from the mouth of the "signal" speaker. The microphone shali be
connected to the test circuit shown in Figure 3, The nolise spectrum shall be applied for 3 seconds,
and the output of the microphone shall be measured, The noise spectrum shall be removed, and
the signal spectrum shall be applied for 3 seconds. The output of the microphone shall be mer = 'red.
The db difference between the "signal " value and the "noise® value Is the signal=fo-noise ratio,
ond shall be in accordance with 3.6.3.

4.7.4 Dielectric:strength and insulation resistance test.= The microphone shall be tested for
compliance with 3.6.4, » : .

4,8 Ee- ;_h_'me tasts, =

4.8.1 Earphone response test.~ Available-power frequency response measurements shall be made
starting at 300 cycles and extending through 3500 cycles, in sufficient detail to establish definitely
tha shape of the curve. Response measurements shall be made in accordance with "Coupler
Calibration of Earphones, " "A.S.A. Standard Z24.9-1949. The contractor shall supply c 6 ce
coupler. The outside dimensions of the coupler shall be such as to provide the proper seating and
sealing of the earphone.

4.8,1.1 Testing procedure,~ The earphone under test shall be connected fo the test circuit
and shall be mounted on the é cc coupler as shown in Figure 4. The output from the oscillator at
each test frequency shall be adjusted to 0.245 volts rms as measured by VIVIA #1. The output
from the cal‘brated microphcne and pre-amplifier unit shall be measured as indicated by the reading
of VIVM 2, This reading shall be converted to the equivalent db value above 0.0002 dyne per
square centimeter using the mast recent available calibration curve for the test microphone in use.
The operations set forth above shall be performed from 300 cps to 100 cps inclusive, with measurements
at each increment of 100 cps, and from 1000 cps to 3500 cps inclusive, with measurements at each
increment of 250 cps. The response of the earphone shall meet the requirements specified in 3.7.1.

4.8.1.2 Test equipment.~ The test equipment used for the response test shall meet the following
requirements:

{a) Calibrating microphone.= A Wes: :m Electric Co. 640AA condenser microphone,
or equal shall be used for measuring sound pressure, It shall be calibrated by the reciprocity method
in accardance with A.S.A. Standard Z24.4 1949 Pressure Calibration of Laboratory Standard
Pressure Microphones.

®) Audio oscillator.= The audio oscillator shall:-have, a frequency range of at least
100 to 10,000 cps shall have a high degree of stability in both output voltage and frequency, and
shall have a waveform distortion of less than 2 percent,

17
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(c) Vacuum=tube voltmeter.~ The vacuum~tube voltmeters used must have fiat
frequency responsa (£ | db) from at least 100 to 10,000 cps and must be capable of messuring
voltage from 0.00) volt rms to 10 velts or more.

(d) Mizrophone pre-amplifier.~ The microphone pre-omplifier shall have a fiat response
(£ 1 &) over o frequency range of at Teast 100 to 10,000 cps, shall have a high degree of st Sy,
and shall have distortion of less than 2 percent.

4.8.2 Impedance.~ The impedance of the earphone shall be measursd with 0,122 volt at 1000
cps applled to 'E; earphone terminals. The Impedance shall be determined either by measuring

the voltage across and the current thrmugh the earphone or with an impedance bridge. The impedonce
of the earp.0ns when mounted on the coupler shall meet the requirements of 3.7,5. In cddition,

the impedo .o of the sarphone of Handset H-138( )/GR shall be measured at Connector Plug

U-182( )U ./lth 1,0 voit at 1000 cps being applied.

4.8,3 Distortlon test,~ The earphone shall be mounted on the 6 cc coupler, and shall be
connected fo the test circult described in 4.8.1.1. The output of the osclliator shall be adjusted
to 2,12 volts rms at 300 cps across the series combination of the 15 ohm resistor and the earphone.
The mms harmonic distortion shall be measured with a Hewlett-Packard Mods! 330-C Total Nolse
Distortion Meter, or equal connected across the output of the microphons referenced in 4.8.1, The
distortion measurement:shall be repeated at 400 cps and at sufficient points between 400 and 3500
cps to determine the frequency where maximum distortion exists. Total harmonic distortion shell
meet the maximum requirements of 3.7.3.

4,8.4 Overload, - After operation of the earphone for 8 hours with 500 milliwatts lnput power
(2.74 volts) ot 1000 cps, the response shall be tested per 4.8.1 to establish compliance with the
requirements of 3.7, 3.

4.8.5 Dielectric strength and Insulation resistance test.= The earphone shall be tested fur
compliance with 3.7.4.

4.9 Operational test.~ Prior to packaping, completely assembled headsats shall be tested by
a tulk test to insure correst wiring and atlstactary operailon,

4,10 Virual and mechenical inspaction.= Thi equipment shall be examined for the dvfects listed
in Standaid MIL=5TD-252.

4.11 Inspection for dimensional Interchangeability,~ Each replaceable part listed below In the
selacted Transducer Equipments shall be inferchanged with the corresponding part in the approved
preproduction sample In sequential order, At the completion of Hiis inspection, the Interchanged
parts shall be recssembled In thelr original transducer equipments. Noninterc ' angeability of these
parts constitute fallure.

Switches Microphone mounting clip
Boots Mounting screws
Retainer plates Ear cushions
Cable rellef spring, retaining Boom
bushing, and cord Headband

19
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4.12 Life test switch.~

4.12.1 Push-ta-talk: switch (H-138( )/GR, M-80( )/GR, M-81( )/GR).~ The switch shall be
tested by operating It for 00,000 "make"” and "break™ cycles, with positive datent action, ot a

rate not to exceed 1 cycla per second at a rated load of one-half ampere and 24 volts flowing
through the control circult in series with a tesistive load, (See 3.9.1)

4,12,2 Toggle switsh (H=139( )/GR, H-140( )/GR, H-141( }/GR, H=181( )/GR),= The
swlitch shall be tested tc. determine compliance with 3,9.2, A series circuit shall be set yp Including
@ 24 volt dc supply, a resistive load, and the switch. During the test, 250 miillam»eres shall flaw
in the control circult, and no current shall flow in the microphone circuit of the switch., One

cycle of switch operation test shall consist of the following, In sequence:

(a) Switch in mid=position.
(b; Switch in forward position,
(c) Switch In mid-position.
(d) Switch in back position.
(e) Switch in mid~position.

Each cycle of switch operation shall take approximately 2 seconds. The switch shall be tested for
100, 000 cycles operation. :

4.12,3 Leve} switch (MK-525( )/G and MK=526( )/G).= The switch shall be tested to determine
compliance with 3.9.3. A series circuit shall be set up including @ 24 volt dc supply, a resistive
load, and the switch, During the test, one ampere shai! flow In the control circult, and 60
milllamperes shall fiow In the microphone circult of the switch, One cycle of switch oparation test
shall consist of the following, in sequence:

(@) Switch in mid=polsition.
(b) Switch In forward position,
(c) Switch In mid=-position,

id) Switch In buck position.
e) Swith In mid-position,

26



MIL-E-551 19A(EL)

4,13 Service conditions tests, -

4.13.1 Temperature test,~ The equipment shall be subjected to the temperature cycle shown
on Standard MIL-STD-169. The test of 4.9 shall be performed at step 3 and step 8, At step 10,
the equipment shall meet the requirements of 3.6.1 and 3.7.1 with degradation not to exceed 3 db.

4,13.2 Moisture resistanca.-

4.13.2.1 Test conditions,~
(a) Do not remove equipment from the humidity chomber for measurements.

®b) Start measurements not more thon 5 minutes after power is applied to the equipment,
Complete measurements as ropidly as possible., Do not leave power on after measurements have been
completed,

4.13,2,2 Test procedure,~ The equipment shall be tested as follows:
(a) Dry ! 130° £ 5°F for 24 hours.
(b) Condition at 77° £ 5°F and 40 to 50 percent relative humidity for 24 houss,
(c) Perform the test of 4.9,

(d) Subject to continuous cycling for five 48 hour cycles, Temperature, relative
humidity, and period of time for each portion of the cycle shall conform to MIL-STD-170, Perform
the test of 419 at the times specified on the standard.

(e) After cycling has been completed, condition the equipment for 24 hours ot 77°¢
25F at 40 to 60 percent relative humidity. The equipment shall meet the requirements of 3.6.1 and
3.7.1 with degradation not to axceed 3 d, There shall be no evidence of cracking, warping, or
other mechanlcal deterforation,

4. ' 3. 3 A_'“'Udﬂ MS'.‘

4,13.3.1 QEeruﬂn%.- The microphone and earphone units shall be placed in an altitude
chamber. The response of the microphone and earphone units at ground level shall be obtained at
300, 600, 1000, 2000, and 3500 cps. Pressure inside the chamber shall than be reduced to that
corresponding to an altitude of 15,000 feet. The response of the microphone and earphone units
shall be token again at the same frequencies as mentioned above, The degradation i response of
eightsr urjt shall be not more than 5 db from the requirements o’ 3.6,1 and 3.7.1,

 §
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4.13,3.2 Nonoperating.= The microphone and earphone shall be subjected to 5 va ing
pressure cycles. EocE pressure cycle shall consist of 30 minutes at 3,4 inc‘hes of morcuryr{ The
pressure transition shall be approximately 5000 feet per minute, The response characteristics of

the earphone and microphone shall be measured, and shall not exhibit a degradation in performance In
In excess of 5 db from the requiremants of 3.6.1 and 3.7.1 after being subjact to five pressure
cycles,

4.13.4 Immersion.~ The equipment shall be Immersed to a depth of 3 feet of fresh water at room
temperature To- 2 hours, After completion of the 2 hour period of immersion, evidence of water In
the switch cavity shall be cause for rejection. Remove any water from the earphone and microphone
cavities. The microphone and earphone shall then meet the requirements of 3.6,1 and 3.7.1 respactively

4,13.5 Salt spray test.~ The completely assembled equipment shall be exposed to salt spray
in accordance with Method 101 of MIL-STD-202 for 48 hours. Upon completion of the tast, there
shall be no evidence of harmful corrosive action or damage due to the salt spray. The earphone
and microphony shall not suffer a degradation In response in excess of 3 db from their performance
values of 3,6.1 and 3.7.1,

4,13.6 Blast test, - Each earphone and microphone element being tasted shall be mounted on the
carriage of the U, 3. Navy Simulated Gun Blast Equipment In accordance with Bureau of Ships
Drowing SK-N-864 with the front edge of the earphone or microphone element in the test plane,
and with its axis colncident with that of tle explosion chamber., The earphone and microphone -
element shall be subjected to 30 rounds of blast at a peak pressure of 9.5 pounds per square inch,

The earphone and microphone units'shall not suffer a degradation in their response of more than
3 db from the performance values of 3.6.1 ond 3.7.1. '

4.13.7 Vibration test. - The completo equipment shall be subjected to the vibradion test In
accordance with Method 201 of MIL-STD-202. The equipment shall be mounted in « horlzontal
position, .and shall be vibrated fn a direction perpendicular to the plane of the earphone and
microphone for a period of 5 hours, Tests of the earphone element and the microphone element
shall be made to determine compliance with 3.6.1 and 3.7.1, respectively prior to, and ofter the
cycling. Wpon completion of the vibration test, the equipment shall exhibit no evidence of loosening
of parts or ather mechanical demags end shall meet full specification requirements.

4,13.8 Bouncs test, - The equipment shall be tested on the packoge tester, as made by the
L.A.8, Corporation, Skaneateles, New York, or equal, as follows:

- (¢) Cover the tester bed with a panel of 1/2=Inch plywood, with the grain paralls!
to the drive chain. Space sixpenny nails, with the heads balow the surface, at é=inch Intervals
around all four edges and ot 3~inch interwols In a é~inch squere in the center. ,
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() Place the equipment on the bed of the package tester. Limit the lateral motion,
by wooden fences, to not more than 3 inches and not less than 1 inch. Additional barriers may
be used to prevent tumbiing, provided that the fore-and-aft motion of the equipment against the
back stop Is not restrained.

(c) Operote the package tester, shafts in phase, for a total of 3 hours at 284 & 2
rpm.  Turn the equipment at the end cf each 30 minutes so it will rest on a new face,

(d) At the conclusion of the test, the equipment shall meet the requirements of 3.6.1
and 3.7.1 with degradation not to exceed 3 db.

4.13.9 Shock drop test.~ The complete assembled equipment shall be dropped twelve times at
random from @ huight of # feet onfo concrete. The equipment shall operate sctisfactorily ofter being
dropped and skall not suffar any degradation In performance of more than 3 db for the microphone
element or for the earphone when tested in accordance with 2.6.1 and 3.7.1 respectively. The
handle shall show no evidence of breaking or cracking or uamage to switch, Minor chipping shell
not be considered a failure,

4.14 Quulity conformance inspection of preparation for delivery.- Preparation for delivery

——te

shall be inspected in accordance with Specilication MIL-P-116 fo defermine conformance fo the
requirements of section 5.

5. PREPARATION FOR DELIVERY

9.1 Preservation and packaging. -

J.1.1 Level A.- The Electro=Acoustical Transducer Equipments shail be preserved, packaged
and tested in accordance with the applicoble provisions of Specification MIL-P-116 and in a
manner that will offord adequate protection against corrosion, deteriorotion and damage during
worldwide shipment, handling and open storage.

3.1.2 level C.~ The Electro-Acousticar Transducer Equipments shall be afforded preservation
and packaging In accordance with the suppliers' nomal commercial practice,

5.2 Packing.= The Electro-Acoustical Transducer Equipments packaged as specified, shall be
packed in shipping containers conforming to the requirements of the specifications referenced balow
for the designated leval, The gross weight shall not exceed the weight shown unless an individually
pockaed Item exceeds that amount. Closure and strapping shall be as prescribed in the applicable
box specificarion or appendix thereto, except that bands of reinforced, pressure-sensitive adhesive
tape, 1/2 inch wide and conforming to Specification PPP=T-97 for Grade IV, shall be used for

fit srboard boxes in lleu of metal strapping.
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5.2,1 lLevel A.-

BOX SPECIFICATION MAX, GROSS WT,
Fiberboard {Type 1, Class 2) PPP-B-636 Table VI
Nailed Wood (Style 4, Class 2) PPP-B-621 200 [bs.
Wirehound (Style 2 or 3, Class 2) PPP-B-585 200 Ibs,
Wood Cleated Fiberboard (Overseas) PPP-8-591 200 (bs,
Wood Cleated Plyviood (Overseas) PPP-B~401 200 |bs,
Wood Cleated, Veneer, Paper MiL-B-10377 200 lbs,

Overlaid (Overseas)-

5.2.2 Level B.-

BOX SPECIFICATION MAX, GROSS WT,
Fiberboard (Type 1, Class 1) PPP-B-636 Table |
Nailed Wood (Style 4, Class 1) PPP-B-62] 200 lbs,
Wirebound (Style 3, Class 1) PPP-8-585 200 1bs,
Wood Cleated Fiberboard (Domestic) PPP-B-59} 200 Ibs.
Wood Cleated Plywood (Domestic) PPP-B-601 200 Ibs,
Wood Cleated, Veneer, Paper MIL-B-10377 200 |bs.

Overlaid (Overseas)

5.2.3_Level C,~ The Electro~Acoustical Transducer Equipments shall be packed in shipping
contalners of the type, size and kind commonly used for the purposa in a manner that will Insure
acceptance by comman carrier and sefe dellvery at destination, Shipping cantairers shaif comply
with the rules or regulations of the common carrier, applicable to the mode of transportation,

5.2.4_Pilot Pack,~ When Level "A" packaging and packing s specified above, one acceptable
mode! of the equipment will be pilot packed in a manner that wiil pass the preproduction tests
prescribed in Specification MIL-P-118, Miustrations of the packaging and packing procedurs,
together with Bills of Materlal, will be prepared and furnished in accardence with the provisions
of Signal Corps Drawing Number SC~A~262100.

9.3 Marking.~ In addition to any special marking required by the sontract or order, interlor

pockayes and exterlor shipping containers shall be morked in accordance with the appilcgble provisi
of Standard MIL-STD-129,
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6. NOTES

6.1 Intended use.~ The equipment covered in this specification is intended for us as audio
accessories for Radio Set AN/VRC-12, .

6.2 Ordering data.~ Procutement documents should specify the following:
(o) Title number, and date of this specification andy any amendment thereto.
(8) Type required.

(c) Level of packaging and level of packing required for shipment, (Level A, level B,
or Level C.) '

(d) The speciiic paragraphs of section 5 which are applicable to the particular procurement:
(e} Preproduction pack(s) as follows:
Moakeup of pack(s).
Number of sach kind of pack to be submitted.
Inspection to be performed thereon,
(f) Moarking and shipping of samples.
{g) Place of final inspaction.
6.3 Nomenciature.- The parentheses in the nomenclature will be deleted or replaced by a letter
identifying the particuler dasign; for example: H-139W/GR. The contractor should apply for

nomenclature in accordance with the applicable clause in the contract. (See 1.1)

6.4 Group C Inspoction.= Approval to ship may be withheld, at the discretion of the Government
pending the decisicn from the contracting officer on the adequacy of corrective section.

6.5 Verification inspection.= Verification by the Government will be limited to the amount
deemed necesscry to determine compliance with the contract and will be limited in severity to the
definitive quality assurance provisions established in this specification and the contrac:t. The amovnt
of verification Inspaction by the Government will be adjusted to make maximum utilization of the
confractor's quality control system and the quality history of the product.
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